We analyzed the perceptions of resource persons from three stakeholder groups on the benefits, challenges and opportunities offered by joint forest management (JFM) in the Ziro province of Southern Burkina Faso. In other words, a strength, weaknesses, opportunities, and threats (SWOT) approach in combination with an analytic hierarchy process (AHP) was applied. Results reveal that resource persons of the three stakeholder groups perceive the positive aspects of JFM to outweigh the negative aspects. In addition, favorable institutional setup received the highest overall factor score for strength. Inadequate enforcement of the management plans is the weakness with the highest score and the overall priority score for weaknesses was highest for resource persons from the Ministry of Environment and Sustainable Development (MESD). On the other hand, better community relations received the highest overall factor for opportunities while uncertainty in decision making at higher levels was perceived as the most important threat to JFM in the Ziro province of Southern Burkina Faso. Therefore, differences in views and addressing realities on the ground requires the participation of all stakeholders in the design, implementation and follow-up of JFM to arrive at a consensus that is capable of delivering the twin challenges of environmental protection and rural development.
Introduction
Joint forest management (JFM) gained importance among policy makers, scientists and development practitioners in the 1980s as an approach that is capable of delivering the twin objectives of conservation and development (Brechin et al., 2002) . The emergence of this approach was to address the gap of marginalization and in some cases the exclusion of local people from participating and benefiting from natural resources due to the top-down protectionist approach (Brown and Lassoie, 2010; Bhattacharya et al., 2010; Kamoto et al., 2013) . Also, the attempt to exclude local people from designated forest reserves (Adams and Hulme, 2001) , has caused leakages in some communities and thereby increasing the rate of deforestation and the loss of biodiversity (Guthiga, 2008) . Involvement of local communities in collaboration with the government in forest management was considered the way forward for addressing the needs of the people while managing the forest sustainably (Mohanty, 2004; Brown and Lassoie, 2010) .
With the potentials of JFM to deliver the above twin objectives, many developing countries started pursuing it with the aim of making forest management more effective, efficient and responsive to local needs (Larson and Ribot, 2004; Mohanty, 2004; Sandker et al., 2009) . Burkina Faso embraced this initiative with initial JFM plans being implemented in the 1980s with the aim of supplying fuelwood to the major cities such as Ouagadougou, Koudougou and Bobo-Dioulasso (Coulibaly-Lingani et al., 2009 ). This initiative led to the creation of Forest Management Units (FMUs) managed by Forest Management Groups (FMGs). The FMGs are made up of community members and field staff from the Ministry of Forestry and the Ministry of Environment and Sustainable Development (MESD). An FMU is divided into fifteen parcels based on a fifteen-year-rotation period with a parcel expected to be logged once during the rotation cycle. This forest management model is expected to be effective and to guarantee supply of wood energy. However, there are some speculations from members of the technical department of the FMGs to increase the rotation period from fifteen to twenty years.
Increasing the rotation period of parcels within a FMU does not guarantee the effectiveness of JFM by default. Several factors have been identified to influence the performance of JFM programs in Ghana (Appiah, 2001) and India (Kumar, 2007) . Sunderlin (2006) mentioned cooperation among stakeholders as one of such factors. However, it goes beyond cooperation and ignoring these factors sometimes might cause the program to fail (Singh et al., 2011) . Two studies in Africa and Latin America indicated that the challenges associated with JFM have led to unsatisfactory results (Oyono, 2004; Stearman, 2006) . Some of the key challenges relates to incompatibility of the technical, managerial and institutional requirements with local realities (Pokorny and Johnson, 2008) . Furthermore, the cultural milieu of the area, opportunities to generate off-farm employment and economic activities, community capacity to undertake management responsibilities, and policy and institutional uncertainties have been identified to influence stakeholder's perceptions and involvement in JFM (Masozera et al., 2006; Singh et al., 2011; Dyer et al., 2014) .
Although there have been some studies on factors influencing participation and performance in JFM in Burkina Faso (Hagberg, 2001; Yelkouni, 2004; Sawadogo, 2006; Coulibaly-Lingani et al., 2011; Coulibaly-Lingani et al., 2014) , knowledge gaps still exist with respect to stakeholders' assessment of strengths, weaknesses, opportunities and threats (SWOT) as they pertain to JFM. Therefore, the objective of the current study is to assess the strengths, weaknesses, opportunities and threats of JFM. This is analyzed using an established SWOT analysis approach in combination with analytic hierarchy process (AHP) in the Ziro province, southern Burkina Faso as perceived by representatives of three stakeholder groups. To the best of our knowledge, this study is the first to verify the benefits, challenges and opportunities of JFM based on SWOT analysis and the analytic hierarchy process (AHP) in parts of the Ziro province of Burkina Faso.
Study area and methods

The study area
Participatory forest management programs were initiated in Burkina Faso in 1986. It started with assistance from a joint UNDP/FAO project with a focus on engaging local people in collaboration with the government to manage forest areas in the communities (Ribot, 1999) . Joint forest management programs (Chantier d'Aménagement Forestier; CAF) were created in seven locations in the country. The Cassou zone located in the Ziro province is one of the seven JFM units that were created and is the focus of this study (Fig. 1 ). The Cassou zone was selected because of the presence of active FMGs, better opportunity to bring resource persons in since it is the provincial capital of the Ziro province and documented failures in different monitoring approaches. This province is found in southern Burkina Faso and is located 150 km from the capital city (Ouagadougou) and has an estimated area of 5291 km². The region falls within the south-Sudanian phytogeographical zone and is characterized by low relief with an average altitude of 300m above sea level. Annual rainfall ranges between 800-1000mm with temperatures of between 30-35°C. The main soil types are siltclay cambisols, sandy lixisols, and loamy ferric luvisols (Driessen et al., 2001) . These soils and the climate support tree growth and agriculture with very little inputs. In addition, the average population density in the region is estimated at 28 inhabitants/km² (INSD, 2007) .
The population consists of autochthon/non-migrant (Gourounsi) and migrant ethnic groups (Mossi and Fulani). The Mossi originate from the central plateau while the Fulani from the north of the country. Given that the biophysical setting of the country exposes the central and northern region to recurrent droughts, migration of these two groups to the southern region has become a coping strategy. This is because approximate 70% of the country's population is rural and depend on agriculture and livestock for their livelihood. Subsistence traditional farming systems of cereal cultivation dominate the landscape together with cash crop cultivation (cotton and cashew) alongside fuelwood extraction and ranching. Woodfuels, mainly firewood and charcoal are harvested from community forests, woodlots, fallows and plantations and remains an important source of household energy in the country (Ouedraogo et al., 2015; Arevalo, 2016) . Cattle herding is the main activity of the Fulani and agropastoral systems are common practices in this region and other parts of the country (FIP, 2012). 
SWOT ̶ AHP methodology
The SWOT-AHP enhances systematic thinking and comprehensive diagnosis of factors relating to a new product, technology, management, or planning . This method has been considered invaluable in strategic planning with the advantage that all factors influencing the operational environment are diagnosed with greater detail (Hill and Westbrook 1997; Shrestha et al., 2004) . In addition, it provides an opportunity to categorize factors into internal (strengths, weaknesses) and external (opportunities, threats) in relation to a decision and thereby enabling the comparison of opportunities and threats with strengths and weaknesses. A major limitation of the method is that the importance of each factor in decision-making cannot be measured quantitatively, thereby making it difficult to assess which factor influences the strategic decision most .
However, when used in combination with analytic hierarchy process (AHP), the SWOT approach can provide a quantitative measure of importance of each factor in decision-making (Saaty and Vargas, 2001; Ananda and Herath, 2003) . The AHP method is flexible and enables decision makers to assign a relative priority to each factor through pair-wise comparison Pesonen et al., 2000) . The use of pair-wise comparison implies the application of the SWOT-AHP method is preferred on small sample sizes of individuals or groups that are knowledgeable with the issue under investigation Ananda and Herath, 2003) . Kurttila et al. (2000) suggested three steps in conducting a SWOT-AHP analysis which were also applied in our study. The first step is for participants/stakeholder to identify key factors that influence the decision (see Fig. 2 for list of factors relating to JFM). It is suggested to keep less than 10 factors within each SWOT group for pair-wise comparisons to be manageable. In step two, pairwise comparison of factors within each SWOT group is conducted (see Fig. 3 indicating portions of the questionnaires used for pair-wise comparison). The main objective at this stage is to know which factor is more important and by how much based on a scale ranging from 1-9 (Saaty, 1996; Yüksel and Dağdeviren, 2007) . As such, pair-wise comparisons will be conducted separately for all factors and a priority value for each factor is computed using the eigenvalue method (see appendix A for a detail procedure). The factor with the highest priority value under each SWOT group will be brought forward for further comparisons. Finally, the third step involves pair-wise comparison of four factors that are brought forward and computation of a scaling factor for each factor. The scaling factors and priority values are used to calculate the overall priority of each factor as follows:
Where j = 4 (strength, weakness, opportunity, and threat). The overall score of all factors across groups sum to one and each score indicates the relative importance of each factor in decision.
Implementing the SWOT-AHP
We adopted the strengths, weaknesses, opportunities, and threats (SWOT) approach in combination with analytical hierarchy process (AHP) to achieve this task. SWOT analysis uses a diagnostic approach to identify key factors determining the success or failure of a plan or approach (Weihrich, 1982; Smith, 1999) while AHP on the other hand measures the relative importance of factors from stakeholders' point of view (Saaty, 1977 (Saaty, , 1993 . The implementation of the SWOT-AHP approach included the following stages that were also implemented in our study as follows: (i) the identification of key stakeholders involved in the decision process, (ii) classification of all the critical factors affecting the decision, and (iii) evaluation of the factors in each groups using the SWOT-AHP framework Shrestha et al. 2004 ).
Identification of stakeholders
Formal and informal enquiries were made with key informants to gain information on potential opinion leaders involved in JFM at different levels. The stakeholders include resource persons from the local communities (non-members of forest management groups), FMGs (community members of FMGs and members of forestry department working in collaboration with the communities) and the MESD. Key informants included the youth leaders and chiefs in each of the villages and the field staffs of the Ministry of Forestry in the community forest villages. According to Robert (1991) , those considered as opinion leaders must be maintained by technical competence, social accessibility and conformity to a system's norms. With assistance from key informants, a total of fifteen resources persons representing three stakeholder groups were selected as follows; 6 from local communities, 5 from FMGs and 4 from the MESD to assess their perceptions on the effectiveness of JFM in the Ziro province. The criteria for selecting a resource person / representative from the community were based on the ability of an individual to understand and express the community's views on the benefits, challenges faced and potentials of JFM in the region. The 6 community members selected were non-members of the FMGs. On the other hand, the five resource persons of the FMGs included 2 members from the community, the municipal administrator at the district level, a field staff of CAF at the district level and another CAF member from the national level (Ouagadougou). Finally, two of the participants of the MESD were from the provincial level while the other two were forest guards working with the same ministry at the provincial and district levels.
Classification of decision factors
The identification and classification of critical decision factors was accomplished through literature review, review of the forest management plans, field visits, in addition to the focus group discussion (FGD) amongst the fifteen participants from the three stakeholders group. An exhaustive list of SWOT factors relating to JFM was generated by the participants during a brainstorming session in Cassou, the departmental head of the province. The factors listed were further reviewed, deliberated, and organized into meaningful groups. For example, factors such as direct financial benefits limited to members of FMGs and lack of effective engagement of non-migrant groups associated with JFM were grouped as elite capture and considered a 'weakness' factor (see Fig. 2 ).
Fig. 2. SWOT factor relating to JFM
After preparing the preliminary list of decision factors, they were categorized into16 major factors, four of which were placed in each SWOT group with input from the FGD (Fig. 2) . Though considering many factors as possible might prove beneficial, the number of pair-wise comparisons in AHP grows exponentially as the factors increase. In order to keep pair-wise comparisons at a manageable level, we limited the SWOT category to a maximum of four key factors in each group.
Evaluation of the factors
Based on the SWOT factors listed in figure 2, survey questionnaires were developed for pair-wise comparison. These questionnaires included a rating scale of one to nine (Saaty, 1996; Yüksel and Dağdeviren, 2007) to weigh each factor relative to the other (Fig. 3) . The questionnaire was administered to each of the three groups separately. During the pair-wise comparison, members in each group were asked to deliberate and evaluate SWOT factors in pairs and indicate if both factors are equally important or one is more important than the other based on the 1-9 scaling system ( Fig.   3 ). In figure 3 question 1, if the response was "5" on the right side, it implies that "additional source of income" factor is five times more important than "favorable institutional setup" factor. Members were allowed to deliberate and come to a consensus in assigning a relative weight. Given the challenge of a unified position of agency or organizations due to the lack of policy statement on issues related to JFM, a "group consensus" approach was adopted. Based on this approach, the pairwise comparison process was repeated separately for each stakeholder group until all the SWOT factors were exhausted. The overall priority scores were calculated for each factor within each SWOT group going by our earlier explanation on the method. The consistency ratios throughout our analysis was kept below 0.1 as suggested by Saaty (1977 Saaty ( , 1993 . The data obtained from the three stakeholder groups were analyzed separately using Microsoft excel version 2013 to derive the factor priority and overall priority scores (Table 1) .
Results and discussion
The overall priority scores of factors for the three stakeholder groups are presented in columns 5-7
of Table 1 . Given that the overall priority scores add up to one, each priority score can be interpreted as weight of each factor for assessing the SWOT of JFM. In addition, scores of strength and opportunity factors can be interpreted as positive of JFM while the scores of weakness and threat factors as negatives. For example, overall priority scores of 0.443 and 0.343 (column 5 of Table 1 ) suggest that strengths and opportunities factors of JFM would account for 44% and 34%
respectively. Strength factors (S1-S4) were assigned higher weighting than other SWOT factors.
One possible explanation for the strength factors could be the long history of participatory approach at the community level thereby providing an enabling environment that is favorable to establish JFM, a view corroborated by another study in Burkina Faso (FIP, 2012).
Our results indicated that stakeholder groups view aspects related to JFM differently. The variation was more for the factor priority scores compared to the overall priority scores. The overall priority scores for community, FMGs and MESD in relation to strengths were 44%, 36% and 45%
respectively. This result indicates that the community members and representatives of the MESD perceive JFM as an approach that has more strength in resource management compared to representatives of the FMGs. The next category of overall priority scores that were relatively higher was opportunities. The resource persons of the FMGs perceived more opportunities (36%) than those from the community (34%) and MESD (15%). It should be noted that members and nonmembers of FMGs access benefits through different channels.
For the non-members of FMGs, they benefit from projects financed by the village council with the percentage of money allocated to the village from the sale of fuelwood from JFM. Some of the projects that were identified during the FGD in the study area include the construction of compost pits, a community school in Vrassan village and construction of village halls for meetings. On the other hand, members of FMGs get direct financial benefits from the sale of fuelwood in addition to the benefits they derive from community projects. Therefore, members of FMGs, be it at the community level or the government would perceive JFM as a program that enable them to get direct financial benefits as indicated by a study in Burkina Faso (Coulibaly-Lingani et al. 2014 ). The overall priority score for poverty alleviation (0.084) is linked to members' perception from the MESD. This group compared to the others indicated that JFM has 84% opportunity of alleviating poverty. The MESD is an arm of the government whose agenda is in line with achieving the dual objectives of JFMwhich is conservation and rural development. However, effective participation is needed to achieve these objections and according to Lise (2000) , one of the prerequisites for successful collective action is active and effective participation of stakeholders at various levels of resource management. Interpretation of the factor priority and overall priority scores of the other SWOT and stakeholder groups can be done in a similar way. The relative importance of each factor within each SWOT group provides valuable information for decision-making. For example, a priority value of 0.397 reported in column two (Table 1) indicates that community resource persons perceive that favorable institutional setup (S1) alone accounts for about 40% of the total strength of JFM. As such, collaborative actions in JFM is considered an approach that is capable of improving knowledge sharing and strengthening local capacitya benefit perceived as the most important by community resource persons. This participatory approach in resource management is in line with Burkina Faso's strategy for growth and sustainable development that seek to tap all the national potential for the benefit for its citizens in national development (World Bank, 2010; IMF, 2012) .
Community representatives' perceptions
Analysis of within-group factors for community representatives shows that favorable institutional setup is perceived as the most important strength of JFM with a priority score of 0.397 (Table 1) .
The most important opportunity factor as perceived by this group is better community relations with a priority score of 0.541. It is believed that JFM have provided a common platform for different groups of stakeholders to work together. A good example is the creation of FMGs that consists of members from both the local communities and the government with the aim of joint management of forest resources. On the other hand, the most influential weakness factor as perceived by community representatives is elite capture with a priority score of 0.388. Elaborating on elite capture, this group indicated the lack of effective engagement of migrant groups as members of from financial incentive, a study in Ghana also found that communication plays an invaluable role for effective participation in JFM (Appiah, 2001) .
Finally, potential conflicts within and between communities with the potential to collapse JFM was perceived as a critical threat with a priority score of 0.356. Some FMUs overlap between communities (see FMU II, IV, V and B in Fig. 1 ). This does not only pose governance challenge but was identified during the FGD as zones of conflicts due to illegal exploitation by members of the said communities. In addition, the devolution of power through decentralization brought in a new stakeholderthe rural council. During our FGD its was mentioned that though the Mayors are part of the FMGs, they devote more attention on development and very little on conservation. It was also indicated that some parcels of land within JFM areas have been sold out to some influential elites for agribusiness development. Local authorities in some cases do not represent the local population or their space of discretion is so narrow that they have little effect on managementa view support by an earlier study in sub-Saharan Africa (Ribot et al. 2010) . Therefore, devolution of power especially in relation to JFM initiatives does not often result to a win-win situation but might place a cost on local livelihoods and the environment. An earlier study in Cameroon (Oyono, 2004) that arrive at similar findings on challenges of decentralized forest management describe this paradox as one step forward, two steps back. Another study in India reaffirm that decentralization may be a manipulation by elites to serve their own interest (Bhattacharya et al., 2010) . As stated by Ribot (2003) , a combination of locally accountable representation and discretionary powers are invaluable for efficient and equitable use and management of natural resources which is not the case in our findings. Furthermore, across-group analysis of community representatives' perceptions shows the influence of strengths, opportunities, weaknesses and threats in decreasing order of magnitude (overall priority scores of 0.443, 0.343, 0.131 and 0.071).
FMGs members' perceptions
From within-group analysis, representatives of FMGs perceive source of additional income as the most important strength with a priority score of 0.531 (Table 1) . This indicates that financial benefits are an important incentive that influence participation in JFM. This finding corroborate one of the SCADD strategy that focuses on improving income and creating jobs as strengthening sustainable development (IMF, 2012) . The second most important strength factor was favorable institutional setup. Just as the community's perception, this group also indicated better community relations as a major opportunity factor with a priority score of 0.349. The most serious weakness with a factor priority score of 0.501, was poor monitoring of community forest areas. This result is expected because during field survey and focus group discussions it was observed that while the national parks were monitored continuously, occasional visits were made to JFM sites.
Encroachment of farmlands and illegal wood harvesting have become a common practice in the region since defaulters go unpunished. During a field visit, some forest management units (FMUs) were already converted to farmlands. A study in India recommended higher levels of local monitoring and enforcement of locally made rules if JFM is to succeed (Singh et al., 2011) .
In addition, the FMGs members also perceived that uncertainty in relation to decision making at higher levels represent the greatest threat with a priority factor of 0.333. In such situations, JFM is likely to operate under government imposed rules because central ministries specify in great detail what management plans must look like thereby undermining the notion of local autonomy (Ribot, 2003) . This approach is contrary to the view that strong autonomy of rule-making at the local level is the key predictor for better forests that provide ecosystem goods and services to support local livelihoods (Singh et al., 2011) . Two important threats perceived by this group of respondent include high demand for fuelwood and expansion of farmlands into managed forest thereby causing deforestation and forest degradation (factor priority score of 0.271 and 0.248). An estimated 70% of Burkina Faso's forests is located in the southwestern region and these regions offers better opportunities for rain-fed agriculture that has acted as a pull factor for human migration from the north and central regions affected by drought. Arable lands have become scare while field expansion have become a common practice. The finding corroborates that of a recent study in southern Burkina Faso in which unsustainable agricultural practices and fuelwood extraction were identified are the main drivers of deforestation and forest degradation (Arevalo, 2016) .
Results from across-groups indicated that, FMGs representatives perceive the strength and opportunity group to be influential in the effectiveness of JFM compared to the other two SWOT groups. The cumulative score of each SWOT group indicates its relative importance compared to other groups (Figure 3 ). For members of FMGs, strength factors have about 53% influence on JFM.
However, the weakness factor is estimated at 50% which is almost same as the strength. Because the strength is as good as the weakness, their expected impact is likely to even out. With such results, the effectiveness of JFM becomes questionable because such findings are a clear indication that JFM is a two-edged sword with benefits and challenges.
Representatives from MESD perceptions
The analysis revealed that having an elaborate management plan for JFM was perceived as the most important strength by representatives of the MESD with a factor priority score of 0.555. The current forest management plan is overdue for review and not consistent with realities on the ground. In was indicated during the FGD that the FMUs were re-classified in 2007 and some parcels were joint to form new units, while those that were considered too larger were divided and others allocated to communities for agriculture. These modifications are yet to appear in new forest management plans and are difficult to verify. Though the CAF model is considered a success story of JFM in West Africa based on it fifteen-year rotation cycle, the sustainability of this approach is
questionable. An expert assessment in Burkina Faso recommended that an improved management plan alongside targeted interventions to reduce the ongoing deforestation and forest degradation should be developed (Arevalo, 2016) .
Aside from the elaborate management plan, the other three strength factors had little differences and could be considered to be relatively the same. This group of stakeholders perceive inadequate enforcement of management plan as the most important weakness with a factor priority score of 0.464. Slow growing tree species are still part of the management plan of which fast growing species can ensure the sustainable of wood harvestinga hypothesis supported by a study in Burkina Faso (Arevalo, 2016) . The management plan is expected to be reviewed after every ten years but this has not been respected for the last ten years. Information gathered from the field shows that buffer-zone development still remains a challenge. One of SCADD's strategy is environmental sustainability that seeks to preserve, improve and develop the environment and natural resources (IMF, 2012) . However, the existing of a strategy or policy does not mean implementation and therefore sound policies should be accompanied by their effective implementation. Poverty alleviation was perceived as the most important opportunity factor by representatives of the MESD. Joint forest management (JFM) offers opportunities for off-farm income and livelihood diversification for local communities. The poverty alleviation strategic framework of Burkina Faso emphasizes the need for collective action between the state and local regional authorities (World Bank, 2010).
Across-group analysis of factors by stakeholders from MESD indicated that strength factors are highly influential followed by weakness factors. This implies that while positive activities are ongoing on one hand, negative activities or challenges are also encountered on the other hand. The overall group priority scores for the SWOT in decreasing order of magnitude for members of MESD include strengths (0.451), weaknesses (0.326), opportunities (0.158), and threats (0.057) (see Table 1 ).
Conclusions and future perspective
This study uses the SWOT-AHP approach to address the benefits, challenges and opportunities of JFM Cassou zonea major weakness that was identified during the FDG. The government should engage the local communities and build their capacity to undertake monitoring activities which will be more effective because they live in the villages and understand the terrain. On the other hand, the effective participation of migrant groups in the FMGs can disentangle the effects of elite capture.
An issue that raises new sets of questions as regards the effectiveness of JFM in southern Burkina Faso and consequently its sustainability is to increase the rotation period from fifteen to twenty years. While this sound good with the potential of allowing enough time for trees to mature, without the right silvicultural interventions and strict enforcement of the management plans, the outcome is not likely to be different from the current situation. However, the current management plans are obsolete and the need for new forest management plans is overdue for almost a decade. It is possible that using obsolete management plans might not fit into the current situation on the ground which does not pose a question only on the effectiveness but also its sustainability. Areas for further research and action may include: (i) review of the current management plans, (ii) buffer-zone management in community forest management, (iii) political economy and silvicultural approaches for improved forest management, and (iv) tapping into the potentials of climate finance as an innovative source for financing forest management.
Appendix A
Information derived from pair-wise comparisons can be represented as a reciprocal matrix of weights, where the assigned relative weight enters into the matrix as an element and reciprocal of the entry goes to the opposite side of the main diagonal.
Eq. (A.1)
where rows indicate ratios of weights of each factor with respect to all others. In the matrix, when i=j, = 1, i.e. the main diagonal elements of matrix is A.
When we multiply matrix A by the transpose of the vector of weights, w, we get the resulting vector Where CI is the consistency index, RI is random index (RI) generated for a random matrix of order n, and CR is the consistency ratio (Saaty, 1993) . The general rule is that CR ≤ 0.1 should be maintained for the matrix to be consistent. Homogeneity of factors within each group, smaller number of factors within each group, and better understanding of the decision problem can improve the consistency index (Saaty, 1993) .
